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ABSTRACT : PROBLEM TO BE SOLVED: To prevent deterioration in display image quality by reducing 
a disturbance in an image occurring in a dynamic image among display images on a 
display panel. 

SOLUTION: This device is provided with a data processing means 6 dispersing the 
disturbance in the image at a fixed distance or above as filed unit or as frame unit 
according to detection of a signal level causing the disturbance in the image of an input 
video signal and an output processing means 7 dividing to N sheets of sub-field(SF) 
pictures answering to display gradations of N bits (N is integer of 2 or above, 356 
gradations when N=8), weighting the number of applied displaying pulses of respective SF 
pictures by the number of answering bits and displaying a halftone. Thus, the disturbance 
, in the image integraged on the human retina is dispersed at the fixed distance or above as 
field unit or as frame unit, and the disturbance in the image is reduced. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of* this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The graphic display approach of the display panel characterized by having the distance 
more than fixed and distributing turbulence of said image per a field unit or frame according to 
turbulence of the image of an input video signal. 

[Claim 2] The graphic display approach of the display panel according to claim 1 which divides the 
screen of the 1 field or the input video signal of one frame into the block of the size of arbitration, 
and is characterized by having the distance more than fixed and distributing turbulence of said image 
per block. 

[Claim 3] The graphic display approach of the display panel characterized by superimposing the 
signal level of arbitration on the pixel contained before and behind the signal level to which an 
image is confused among the 1 field or the input video signal of one frame. 

[Claim 4] Distribution of turbulence of an image is the graphic display approach of the display panel 
according to claim 1 or 2 characterized by superimposing so that the signal level of arbitration may 
be offset per a field unit or frame to said input video signal. 

[Claim 5] Block division of the screen of the 1 field or the input video signal of one frame is the 
graphic display approach of the display panel according to claim 2 characterized by being the range 
of 2 pixel x2 pixel to 40 pixel x40 pixel. 

[Claim 6] The graphic display approach of the display panel according to claim 2 characterized by 
asking for the judgment of whether the pixel containing the signal level which generates turbulence 
of an image exists per block. 

[Claim 7] The signal level which generates turbulence of an image is the graphic display approach of 
the display panel according to claim 3 or 5 characterized by for a bit advancing, or winding and 
considering as the signal level in which the bottom is included for **. 

[Claim 8] Claim 2 characterized by having the distance more than fixed and distributing turbulence 
of an image per block according to a motion in the block unit from the present field, the present 
frame and the front field, or a front frame, and detection of the signal level which generates 
turbulence of the image of an input picture signal, or the graphic display approach of a display panel 
according to claim 4 to 7. 

[Claim 9] The graphic display approach of a display panel according to claim 1 to 8 that an input 
video signal is characterized by judging a static image or a dynamic image, having the distance more 
than fixed only in a dynamic image, and making it distribute turbulence of said image. 
[Claim 10] make it change so that addition or subtraction may not continue to the signal level of an 
input video signal with said block which adjoins each other in the signal level of arbitration, and 
addition or subtraction of the signal level within said block of arbitration is further reversed with the 
front field or a front frame on degree the field or the screen of degree frame — the graphic display 
approach of the display panel according to claim 2 or 5 characterized by things. 
[Claim 11] When displaying the input video signal which performed interlaced scanning with NTSC 
system, the input video signal of level Rhine other than corresponding horizontal scanning Rhine To 
even lines under horizontal scanning Rhine of the odd number which corresponds in the odd number 
field or a frame To odd lines on horizontal scanning Rhine of the even number which inputs the 
video signal of the odd number field or a frame, and corresponds in the even number field or a frame 
The graphic display approach of the display panel according to claim 6 characterized by inputting 
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the video signal of the even number field or a frame. 

[Claim 12] A data-processing means to have the distance more than fixed and to distribute 
turbulence of an image per a field unit or frame according to detection of the signal level which 
turbulence of the image of an input video signal generates, The subfield of N sheets corresponding to 
the display gradation of N bit (it becomes 256 gradation if N is two or more integers and N= 8) (The 
following, SF, and description) The graphic display device of the display panel which divides into a 
screen, carries out weighting of the pulse number for a display to which each SF screen is impressed 
with the corresponding number of bits, and is characterized by having an output-processing means to 
display halftone. 

[Claim 13] A block division means to divide the field screen or frame screen of a display panel into 
the block of arbitration size, A memory means to memorize the front field or a front frame, and a 
motion inspection processing means to detect a motion in a block unit from the present field, the 
front field from the present frame and said memory means, or a front frame, The motion from said 
motion inspection processing means, and a data-processing means to distribute turbulence of an 
image per block according to detection of the signal level which generates turbulence of the image of 
an input picture signal (having the distance more than fixed), It divides into the screen of N sheets 
corresponding to the display gradation of N bit (it becomes 256 gradation if N is two or more 
integers and N= 8). The graphic display device of the display panel which carries out weighting of 
the pulse number for a display to which each SF screen is impressed with the corresponding number 
of bits, and is characterized by having an output-processing means to display halftone. 
[Claim 14] A signal level variation calculation means to calculate variation from the signal level of 
the view pixel and circumference pixel of the image data of the field screen of a display panel, or a 
frame screen, A turbulence generating signal level field extract means of an image to detect the 
signal level to which the image of image data is confused according to said variation, and to set up a 
turbulence generating signal level field according to said variation, A superposition signal level 
calculation means to compute superposition signal level so that the signal level of the image data in 
the field set up in the turbulence generating signal level field extract section of said image may 
exceed the turbulence generating boundary line of an image, It responds to detection of the signal 
level which turbulence of the image of the data-processing section input video signal which 
superimposes the superposition signal level for which it asked in said superposition signal level 
calculation section generates. A data-processing means to have the distance more than fixed and to 
distribute turbulence of an image per a field unit or frame, The subfield of N sheets corresponding to 
the display gradation of N bit (it becomes 256 gradation if N is two or more integers and N= 8) (The 
following, SF, and description) The graphic display device of the display panel which divides into a 
screen, carries out weighting of the pulse number for a display to which each SF screen is impressed 
with the corresponding number of bits, and is characterized by having an output-processing means to 
display halftone. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In a display like a plasma display panel (the following, PDP, and 
description) or a liquid crystal display panel (the following, LCD, and description), this invention 
carries out weighting of the pulse number for a display to which SF screen of N sheets corresponding 
to the display gradation of N bit (it becomes 256 gradation if N is two or more integers and N= 8) is 
impressed in a field screen or a frame screen with the corresponding number of bits, and relates to 
the approach of displaying halftone. 
[0002] 

[Description of the Prior Art] The field period time-sharing gradation means of displaying which 
generally proportions the count of luminescence in an input video signal when indicating by halftone 
at PDP is used. Specifically an input video signal is digitized, each field screen or each frame screen 
is divided with the number of bits, SF screen of N sheets is made, and a gradation display is 
performed by carrying out impression luminescence of the pulse for a display of the count which is 
proportional to weighting on each SF screen. If the value of N becomes eight, the ratio of this 
weighting will serve as [1:2:4:8:16:32:64: [128 ]], and will call each SF0, SF1, SF2, SF3, SF4, SF5, 
SF6, and SF7. The sequence in the field of this SF Moreover, 

[SF0:SF1:SF2:SF3:SF4:SF5:SF6:SF7], There is [SF7:SF6:SF5:SF4:SF3:SF2:SF1:SF0], 
[SF0:SF2:SF4:SF6:SF7:SF5:SF3:SF1], or [SF1:SF3:SF5:SF7:SF6:SF4:SF2:SF0]. 
[0003] Drawing 15 shows the conceptual diagram of the luminescence condition of the pulse for a 
display of the field period time-sharing gradation method of presentation in the case of displaying 
256 gradation (8 bits) in PDP. An axis of abscissa shows time amount. 1 field period (about 1/60 
seconds) is divided into eight SF, and each SF is constituted by the address period for choosing the 
pixel of arbitration, and the sustain period which carries out display luminescence of the selected 
pixel. 

[0004] Drawing 16 shows the conceptual diagram of the process which turbulence of an image 
generates. On PDP, are the signal level which turbulence of an image generates, and "127 which 
emits light in SF0 to SF6", and "128 which emits light in SF7 11 are displayed on the same Rhine. The 
luminescence condition of each SF which human being senses for the 3 -pixel migration **** case 
per 1 field rightward a display image It will sense by human being's eyeball as luminescence 
diffused spatially, and the field period time-sharing gradation method of presentation which is 
luminescence diffused in time will be integrated with a luminescence condition which is different 
from the display condition on PDP as shown in drawing 16 (integral condition 1601 on a retina) on a 
retina. 

[0005] When drawing 17 carries out number field continuation and turbulence of an image occurs, 
since human being's eyeball follows the display image which moves, it is the conceptual diagram 
showing that turbulence of an image finds the integral in the same location on a retina. The shape of 
a grid showed the pixel of PDP. An arrow head 1701 shows the location [ image / with which it 
integrates on a retina ] of turbulence. Half tone dot meshing shows the location which is generated 
on the same level Rhine and where an image is confused. An axis of abscissa shows the horizontal 
position on PDP, and an axis of ordinate shows time amount. Moreover, the image to which the 
signal level from 122 to 132 was made to increase by 1 gradation for every pixel was displayed on 
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PDP. Here, the turbulence of the image generated in the case of the cine mode display of PDP is 
especially sensed strong, in case human being's eyeball follows a dynamic image. In the field which 
continued further turbulence of the image sensed because a look moves within 1 field period as 
shown in drawing 16 , an eyeball pursues turbulence of an image, and this is considered to be for 
making the same part on a retina find the integral. 

[0006] Before, as a cure to turbulence of this image, various kinds of proposals are made, the display 
sequence of SF is reversed per field and the approach of aiming at the improvement of turbulence of 
an image is used at JP,7-264515,A by making the same location on human being's retina integrate 
with turbulence of the image generated as a bright line and a dark line. For example, the generating 
condition [ image / which is generated by the order of a list of SF but ] of turbulence that the 
turbulence of an image has same video signal and passing speed serves as a bright line or a dark line. 
The order of a list of SF is set to [SF0:SF2:SF4:SF6:SF7:SF5:SF3:SF1] here in the odd number field. 
In the even number field In the even number field, an opposite dark line or an opposite bright line 
occurs in the location which the turbulence of the image of a bright line or a dark line generated in 
[SF1:SF3:SF5:SF7:SF6:SF4:SF2:SF0], then the odd number field contrary to the odd number field. 
In order to repeat this continuously, the turbulence of an image stops being conspicuous to human 
being's eyeball. However, since it generates the period a bright line and whose dark line are 60Hz, a 
flicker occurs in the part which turbulence of an image generates. 

[0007] Moreover, large SF of weighting is divided into two, for example, when weighting of 64 
gradation is 1:2:4:8:16:32, the method of reducing turbulence of an image is used for JP,7-271325,A 
by dividing with 1:2:4:8:8:16:16. By dividing large SF of weighting and making it the distributed 
order of a list, it is choosing SF so that the time bias of luminescence in the field may be decreased 
and turbulence of the image of a bright line and a dark line may be further generated by turns for 
every field, and it is the approach of improving turbulence of an image. 

[0008] However, the sustain period when the gradation method of presentation of PDP carries out 
display luminescence of the address period which chooses the pixel of arbitration as each SF, and the 
selected pixel as drawing 15 shows exists. Here, since the nonluminescent period which an address 
period increases and is occupied within 1 field period since SF whose number was six becomes eight 
sheets increases, it becomes the fall of luminescence brightness. Moreover, invalid luminescence at 
the initialization process performed for every SF also increases, and it has the fault which also causes 
the fall of a contrast ratio. 

[0009] moreover — JP,6-301353,A — an image field -- a N*M pixel (N — ) M — an integer, 5*5 [ for 
example, ], — a break and spatial frequency — being small (change of gradation being gently-sloping) 
— only at the time n/N*M (n= 1, 2 and 3, N*M) of the minimum gradation value ~ periodic — for 
example, 1/25, 25/25, 2/25, 24/25, and ... it is the approach of making it becoming irregular like 
14/25 and 15/25, and improving turbulence of an image. However, if the improvement effect 
[ image ] of turbulence is so high that the amount of modulations is large, and a part with few 
amounts of modulations is contained when changing the amount of modulations periodically, the 
effectiveness [ image ] of turbulence will fall rapidly. Moreover, even if spatial frequency is large, 
the turbulence of an image is generated, and the turbulence of an image is expanded with the rise of 
passing speed. 
[0010] 

[Problem(s) to be Solved by the Invention] Thus, the technique about the fall of turbulence of the 
image in the case of the cine mode display from the former had fault, like the fall of generating or 
the brightness of a flicker, and a contrast ratio arises, when turbulence of an image was amended. 
[001 1] This invention solves the above-mentioned trouble, decreases generating of the image of a 
light-and-darkness line generated by the time-sharing gradation means of displaying in the field in 
case a dynamic image is displayed in the display panel (for example, PDP) which performs a 
halftone display of turbulence, and aims at offering the graphic display approach of the display panel 
which can prevent deterioration of image quality. 
[0012] 

[Means for Solving the Problem] In order to solve this technical problem, this invention provided the 
following means. 

[0013] According to turbulence of the image of an input picture signal, invention of this invention 
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according to claim 1 is a field unit or a frame unit, and takes the configuration of distributing 
turbulence of said image with the distance more than fixed. Since turbulence of an image can be 
fallen by having the distance more than fixed per a field unit or frame, and distributing turbulence of 
the image with which it integrates on human being's retina according to this configuration, without 
asking an input image, a high definition image without turbulence of an image can be displayed. 
[0014] Invention according to claim 2 divides the screen of the 1 field or the input video signal of 
one frame into the block of the size of arbitration, and takes the configuration of having the distance 
more than fixed and distributing turbulence of said image, per block. 

[0015] According to this configuration, the 60Hz flicker generated by processing becoming easy, 
and adding or subtracting the signal level of arbitration can be prevented by processing in the divided 
block unit. 

[0016] Invention according to claim 3 takes the configuration of superimposing the signal level of 
arbitration on the pixel contained before and behind the signal level to which an image is confused 
among the 1 field or the input video signal of one frame. 

[0017] Even if according to this configuration it distributes turbulence of an image by superimposing 
the signal level of arbitration on the pixel contained before and behind the signal level to which an 
image is confused and the location on a screen changes with dynamic images further, a high 
definition image without turbulence of an image can be displayed because the signal level with 
which it integrates to an eyeball is in agreement with input signal level. 

[0018] Invention according to claim 4 takes the configuration of superimposing distribution of 
turbulence of an image so that the signal level of arbitration may be offset per a field unit or frame to 
an input video signal. 

[0019] According to this configuration, deterioration of image quality can be prevented by having 
the distance more than fixed per a field unit or frame, and distributing turbulence of the image with 
which it integrates on human being's retina. 

[0020] Invention according to claim 5 takes the configuration that the range of block division of the 
screen of the 1 field or the input video signal of one frame is 2 pixel x2 pixel to 40 pixel x40 pixel. 
[002 1 ] According to this configuration, it is the optimal range preventing deterioration of image 
quality from relation with turbulence of the magnitude of a division block, a flicker, and an image, 
and a high definition image without turbulence of an image can be displayed. 

[0022] Invention according to claim 6 takes the configuration of asking for the judgment of whether 
the pixel containing the signal level which generates turbulence of an image existing per block. 
[0023] According to this configuration, by judging whether the pixel containing the signal level 
which generates turbulence of an image per block exists, judgment processing can be made easy and 
a high definition image without turbulence of an image can be displayed. 
[0024] A bit advances, or the signal level in which invention according to claim 7 generates 
turbulence of an image is wound, and the bottom takes the configuration of considering as the signal 
level in which ** is contained. 

[0025] When [ the bottom ] a bit advances, or it winds and it considers as the signal level in which 
** is contained, the signal level which generates turbulence of an image according to this 
configuration is easy to detect, and can display a high definition image without turbulence of an 
image. 

[0026] Invention according to claim 8 takes the configuration of having the distance more than fixed 
and distributing turbulence of an image, per block according to a motion in the block unit from the 
present field, the present frame and the front field, or a front frame, and detection of the signal level 
which generates turbulence of the image of an input picture signal. 

[0027] According to a motion in a block unit, and detection of the signal level which generates 
turbulence of the image of an input picture signal, per block, generating of the brightness spots of the 
letter of a division block can be prevented, and, according to this configuration, a high definition 
image without turbulence of an image can be displayed by having the distance more than fixed and 
distributing turbulence of an image. 

[0028] An input video signal judges a static image or a dynamic image, and, as for invention 
according to claim 9, takes the configuration of having the distance more than fixed only in a 
dynamic image, and making it distribute turbulence of said image. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/5/2006 



JP,11-007266,A [DETAILED DESCRIPTION] 



Page 4 of 10 



[0029] According to this configuration, it can prevent superimposing the signal level of arbitration 
on the static image which turbulence of an image does not generate, and reducing image quality. 
[0030] Invention according to claim 10 is changed so that addition or subtraction may not continue 
to the signal level of an input video signal with said block which adjoins each other in the signal 
level of arbitration, and it takes further the configuration that addition or subtraction of the signal 
level within said block of arbitration is reversed with the front field or a front frame, on degree the 
field or the screen of degree frame. 

[0031] According to this configuration, a high definition image without turbulence of an image can 
be displayed by making it change so that addition or subtraction may not continue with said adjacent 
block. 

[0032] When displaying the input video signal to which invention according to claim 1 1 carried out 
interlaced scanning with NTSC system, the input video signal of level Rhine other than 
corresponding horizontal scanning Rhine To even lines under horizontal scanning Rhine of the odd 
number which corresponds in the odd number field or a frame The configuration of inputting the 
video signal of the odd number field or a frame, and inputting the video signal of the even number 
field or a frame into odd lines on horizontal scanning Rhine of the even number which corresponds 
in the even number field or a frame is taken. 

[0033] It is made to change so that addition or subtraction may not continue with said block which 
adjoins each other in the signal level of arbitration according to this configuration. Further on degree 
the field or the screen of degree frame Addition or subtraction of the signal level within said block of 
arbitration is a field unit or a frame unit about turbulence of the image with which reverses the front 
field or a front frame and it integrates on human being's retina. Deterioration of image quality can be 
prevented by distributing with the distance more than fixed. 

[0034] A data-processing means by which invention according to claim 12 has the distance more 
than fixed, and distributes turbulence of an image per a field unit or frame according to detection of 
the signal level which turbulence of the image of an input video signal generates, The subfield of N 
sheets corresponding to the display gradation of N bit (it becomes 256 gradation if N is two or more 
integers and N= 8) (The following, SF, and description) It divides into a screen, weighting of the 
pulse number for a display to which each SF screen is impressed is carried out with the 
corresponding number of bits, and the configuration equipped with an output-processing means to 
display halftone is taken. 

[0035] Since turbulence of an image can be fallen by having the distance more than fixed per a field 
unit or frame, and distributing turbulence of the image with which it integrates on human being's 
retina according to this configuration, without asking an input image, a high definition image without 
turbulence of an image can be displayed. 

[0036] A signal level variation calculation means by which invention according to claim 13 
calculates variation from the signal level of the view pixel and circumference pixel of the image data 
of the field screen of a display panel, or a frame screen, A turbulence generating signal level field 
extract means of an image to set up a turbulence generating signal level field according to said 
variation, A superposition signal level calculation means to compute superposition signal level so 
that the signal level of the image data in the field set up in the turbulence generating signal level field 
extract section of said image may exceed the turbulence generating boundary line of an image, It 
responds to detection of the signal level which turbulence of the image of the data-processing section 
input video signal which superimposes the superposition signal level for which it asked in said 
superposition signal level calculation section generates. A data-processing means to have the 
distance more than fixed and to distribute turbulence of an image per a field unit or frame, The 
subfield of N sheets corresponding to the display gradation of N bit (it becomes 256 gradation if N is 
two or more integers and N= 8) (The following, SF, and description) It divides into a screen, 
weighting of the pulse number for a display to which each SF screen is impressed is carried out with 
the corresponding number of bits, and the configuration equipped with an output-processing means 
to display halftone is taken. 

[0037] Since turbulence of an image can be fallen by having the distance more than fixed per a field 
unit or frame, and distributing turbulence of the image with which it integrates on human being's 
retina according to this configuration, without asking an input image, a high definition image without 
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turbulence of an image can be displayed. 

[0038] A signal level variation calculation means by which invention according to claim 14 
calculates variation from the signal level of the view pixel and circumference pixel of the image data 
of the field screen of a display panel, or a frame screen, A turbulence generating signal level field 
extract means of an image to set up a turbulence generating signal level field according to said 
variation, A superposition signal level calculation means to compute superposition signal level so 
that the signal level of the image data in the field set up in the turbulence generating signal level field 
extract section of said image may exceed the turbulence generating boundary line of an image, It 
responds to detection of the signal level which turbulence of the image of the data-processing section 
input video signal which superimposes the superposition signal level for which it asked in said 
superposition signal level calculation section generates. A data-processing means to have the 
distance more than fixed and to distribute turbulence of an image per a field unit or frame, The 
subfield of N sheets corresponding to the display gradation of N bit (it becomes 256 gradation if N is 
two or more integers and N= 8) (The following, SF, and description) It divides into a screen, 
weighting of the pulse number for a display to which each SF screen is impressed is carried out with 
the corresponding number of bits, and the configuration equipped with an output-processing means 
to display halftone is taken. 

[0039] Even if according to this configuration it distributes turbulence of an image by superimposing 
the signal level of arbitration on the pixel contained before and behind the signal level to which an 
image is confused and the location on a screen changes with dynamic images further, a high 
definition image without turbulence of an image can be displayed because the signal level with 
which it integrates to an eyeball is in agreement with input signal level. 
[0040] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using 
drawing 14 from drawing 1 . 

[0041] (Gestalt 1 of operation) Drawing 1 shows the block block diagram of the graphic display 
device of the display panel of the gestalt 1 of operation of this invention. The video signal processing 
section from which 1 separates a video signal into each color component of R, G, and B in drawing 
1 , The A/D-conversion section which changes 2 into the image data of R, G, and B from the video 
signal processing section 1 , The block division section which 3 divides the field or a frame screen 
into two or more blocks, and gives the information on a block number to each pixel, The memory 
section in which 4 accumulates R of the front field, G, and B image data, the motion inspection 
processing section in which 5 detects the existence of a motion for every pixel as compared with the 
signal level of the front field, The data-processing section which amends the signal level which 6 
moves and turbulence of an image generates based on the result of the inspection processing section 
5, 7 is choosing SF corresponding to the signal level of each pixel, and inputting pulse impression 
data into X scan driver 9 and Y scan driver 10, and is the output-processing section which performs a 
halftone display in the image display section 8 which consisted of PDP(s). 
[0042] The detail of actuation of the graphic display device of the display panel constituted as 
mentioned above is explained. 

[0043] This graphic display approach divides a video signal into each color component of R, G, and 
B in the video signal processing part 1, and after changing into the image data of R, G, and B in the 
A/D-conversion section 2, it inputs it into the block division section 3. The block separation section 
3 divides the field or a frame image into the block size of arbitration, gives the information on a 
block number to each pixel, and outputs it to the memory section 4 and the motion inspection 
processing section 5. An example which divided into drawing 2 per 2x2 pixels, and gave the block 
number to it is shown, and the pixel shows the thin line and the division block by the thick wire. 
[0044] The relation of the magnitude of the brightness spots by the block which divided into the 
relation of the magnitude of a flicker and a division block at drawing 5 (a), and was divided into 
drawing 5 (b) at the relation and drawing 5 (c) of magnitude of turbulence of an image and a division 
block, and a division block is shown. The flicker which divides into a block and is generated from 
drawing 5 (a) by superposition of the signal level (in this case, 10/256) of arbitration will be 
generated if the magnitude of that division block becomes 40 pixels * 40 pixels. Moreover, from 
drawing 5 (b), the reduction effectiveness [ image ] of turbulence cannot perform distribution with 
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distance sufficient in 1 pixel * 2 pixels. If it becomes 2 pixels * 2 pixels, the effectiveness will be 
large and most turbulence of an image will not be checked. However, in 40 pixels * 40 pixels or 
more, the signal level within a block becomes complicated and a result which is not fully diffused is 
brought. Furthermore, from drawing 5 (c), since it divides into a block and the signal level of 
arbitration is superimposed, brightness spots will be generated, without the ability offsetting the 
signal level superimposed depending on the passing speed and the migration direction of a dynamic 
image. However, if lm or more away from a screen by below 40(2) pixel *40(2) pixel, the brightness 
spots cannot be checked. From the above thing, it can be said that about 2 pixel *2 pixel -40 pixel 
x40 pixel is the optimal as for the magnitude of a division block. 

[0045] The memory section 4 accumulates R of the front field used in the motion inspection 
processing section 5 of degree process, G, and B image data, carries out delay of the 1 field or an 
one-frame period, and is inputted into the motion inspection processing section 5. 
[0046] The motion inspection processing section 5 is taken as a pixel with a motion, when not in 
agreement [ as compared with the signal level of the front field ] for every pixel. Moreover, if the 
percentage of the number of pixels of a dynamic image is 30% or more within a division block, it 
will consider as the block of a dynamic image and will input into the data-processing section 6. 
[0047] In the data-processing section 6, check as a result of the motion inspection processing section 
5, check of the pixel containing the signal level which turbulence of an image generates, addition of 
the signal level of arbitration, and subtraction are performed, and it inputs into the output-processing 
section. The output-processing section 7 is choosing SF corresponding to the signal level of each 
pixel, and inputting pulse impression data into X scan driver 9 and Y scan driver 10, and performs a 
halftone display in the image display section 8 which consisted of PDP(s). 

[0048] Next, the concrete procedure of the motion inspection processing section 5 is shown in the 
flow chart Fig. of drawing 3 , and is explained. First, signal level of the same pixel of the present 
field and the front field is compared (step 301). If this comparison uses SF except a lower bit among 
SF of N sheets, even when the precision of the output in the A/D-conversion section 2 is low, the 
comparison of signal level will become easy. Next, if the value of the remaining bits is in agreement, 
it will be judged as the pixel of a static image, and except it, the comparison result of the signal level 
judged to be the pixel of a dynamic image is judged (step 302), and it judges to the pixel (step 303) 
of a dynamic image, or the pixel (step 304) of a static image. Next, it asks for the rate of the number 
of pixels of the dynamic image within a division block (step 305). If 2 pixels * 2 pixels of magnitude 
of said block become, said rate will become 25% and the number of pixels of a static image will be 
judged to be the block of a static image, if 3 and the number of pixels of a dynamic image become 
one. If this rate becomes 30% or more, it will be judged as the block of a dynamic image (step 307), 
and if it becomes 30% or less, it will be judged as the block of a static image (step 308), and will 
input into the data-processing section 6. 

[0049] Moreover, since the motion inspection processing section 5 is based on the comparison of the 
signal level of the same pixel of the front field and the present field, in order to judge a static image 
and a dynamic image, computation time and circuitry become easy. 

[0050] Next, the concrete procedure of the data-processing section 6 is shown in the flow chart Fig. 
of drawing 4 , and is explained. First, the judgment of the block of a dynamic image or a block of a 
static image extracts the block of a dynamic image (step 401). Next, the judgment which is the pixel 
which turbulence of an image generates extracts the block which adds or subtracts the signal level of 
arbitration (step 402). Next, the field screen number in which this block is included is judged (step 

403) . Next, if the number of the judgment field numbers of a division block number is even (step 

404) Signal level of arbitration is added (step 406). a block number ~ [2n-l, 2m-l] or [2n, 2m], if it 
becomes (however, n and m are positive integers) If a block number [2n, 2m- 1] 1 [ [2n-l, 2m], or ] 
Becomes, signal level of arbitration will be subtracted (step 407). 

[0051] Moreover, if the number of field numbers is odd (step 405), if a block number [2n, 2m]m 
[ [2n-l, 2m- 1] or ] Becomes, signal level of arbitration will be subtracted (step 408), and if a block 
number [2n, 2m-l] 1 [ [2n-l, 2m], or ] Becomes, signal level of arbitration will be added (step 409). 
[0052] The above processing can be performed and a halftone display can be performed in the image 
display section 8 which consisted of PDP(s) in inputting image data into the output-processing 
section 7, choosing SF corresponding to the signal level of each pixel, and inputting pulse 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/5/2006 



JP,1 1-007266, A [DETAILED DESCRIPTION] 



Page 7 of 10 



impression data into X scan driver 9 and Y scan driver 10. 

[0053] Next, an approach to add or subtract the signal level of the arbitration in the data-processing 
section 6 is explained. 

[0054] First, the decision approach of the signal level of the arbitration added or subtracted is 
explained. As shown in drawing 6 , when there is an input video signal with which signal level 
changes to 128 or more or less [ which generates turbulence of an image ] from 127, maximum and 
the minimum value (for example, referred to as 135 and 125) are detected among the signal level 
within the block surrounded in the straight line A and the straight line B, and addition of 3 or more 
gradation is performed in a block in the even number field so that the signal level of 125 of the 
minimum value may turn into 128 or more signal level. Moreover, in the odd number field, 
subtraction of 8 or more gradation is performed so that the signal level of 135 of maximum may turn 
into signal level of or less 127 **. Thereby, in the odd-number field, if turbulence of the image 
generated in the location of C of drawing 6 (a) adds the signal level within a block to the location of 
a thick wire, the turbulence of an image will be moved to A, and if turbulence of the image generated 
in the location of D of drawing 6 (b) in the even number field subtracts the signal level within a 
block in the location of a thick wire, the turbulence of an image will move to the location of B. For 
this reason, in the location of C and D, turbulence of the image with which it was integrating in the 
location where human being's eyeball is the same can distribute to A and B. 

[0055] Drawing 7 is what was superimposed so that it might add or subtract and uniform signal level 
might be offset per a field unit or frame to an input video signal, and the example of processing at 
the time of adding or subtracting 2 gradation level per field is specifically shown in the display 
image of drawing 17 , and the shape of a grid shows the pixel of PDP, and let the value in a grid be 
the signal level displayed on PDP. The arrow head 701 of drawing 7 shows the location [ image / 
with which it integrates on a retina ] of turbulence. Halftone dot meshing shows the location where 
the image generated on the same level Rhine is confused. 

[0056] In order to carry out distance (for example, 4 pixels) distribution of the turbulence of the 
image generated per field by adding or subtracting uniform signal level per a field unit or frame to an 
input video signal more than fixed, without making the same part on a retina find the integral, the 
reinforcement [ image / of a bright line or a dark line ] of turbulence was halved, and deterioration of 
image quality is prevented. The distance which distributes turbulence of an image requires that the 
field where an image is not confused should exist among turbulence of the distributed image, and if 
there is specifically distance of 2 pixels or more, reduction of turbulence of an image can be aimed 
at. 

[0057] Moreover, an approach to add and subtract the signal level (for example, 10 gradation level) 
of arbitration in the divided block unit is shown in drawing 8 . In drawing 8 , the shape of a grid 
shows the pixel of PDP and the thick wire shows the case where a display image is divided into the 
block of about (for example, 2*2 pixels) several pixels. The magnitude of this division block is 
determined by turbulence and the flicker of an image as shown in drawing 5 . Moreover, addition or 
subtraction of signal level is arranged so that it may become by turns per block, reverses addition or 
subtraction and is making signal level superimpose with degree the field or a frame further, as shown 
in drawing 8 (b) as shown in drawing 8 (a). Although the addition and subtraction before and behind 
10 gradation level in a field unit become the cause of generating a 60Hz flicker, by making the signal 
level of arbitration superimpose per block, a flicker can be prevented completely, further, turbulence 
of an image also has the distance more than fixed, and distribution of it is attained. 
[0058] Moreover, the addition and subtraction before and behind 10 gradation level in a field unit 
become the cause of generating a 60Hz flicker. Addition or subtraction of the signal level of 
arbitration is performed only around the pixel which has the signal level to which an image is 
confused because the existence of the pixel which generates turbulence of an image in order to 
reduce turbulence of an image like a TV signal here, when a video signal is complicated judges, it is 
possible to offset the signal level which can distribute with the distance more than fixed and 
superimposes turbulence of an image per field further, and high-definition-ization of a display image 
can be attained. 

[0059] Furthermore, batch processing is not carried out, without asking an input video signal in a 
division block, but the existence of the existence of the signal level which generates turbulence of an 
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image in a block is judged only paying attention to the block judged to be a dynamic image, when 
the signal level to which an image is confused exists, it is adding and subtracting the signal level of 
arbitration, and reduction of the brightness spots of the letter of a division block is planned. 
[0060] (Gestalt 2 of operation) Drawin g 9 shows the block block diagram of the graphic display 
device of the display panel of the gestalt 2 of operation of this invention. The video signal processing 
section from which 901 separates a video signal into each color component of R, G, and B in 
drawing 9 , The A/D-conversion section from which 902 changes the video signal from the video 
signal processing section 901 into the image data of R, G, and B, 903 compares the signal level for 
every pixel of each image data with the memory section, and 904 compares with the signal level of 
the front field from the memory section 903. The motion inspection processing section detected as a 
pixel which has a motion in not being in agreement, The signal level variation calculation section 
which 905 asks for variation from the signal level of the view pixel and circumference pixel of each 
image data, The turbulence generating signal level field extract section of the image with which 906 
detects the signal level to which the image of each image data is confused, The superposition signal 
level calculation section which computes superposition signal level so that, as for 907, the signal 
level detected in the turbulence generating signal level field extract section 906 of an image may 
exceed the turbulence generating boundary line of an image, and 908 are the data-processing 
sections which superimpose the superposition signal level for which it asked in the superposition 
signal level calculation section 907. 

[0061] The detail of actuation of the graphic display device of the display panel constituted as 
mentioned above is explained. 

[0062] After this graphic display device divides a video signal into each color component of R, G, 
and B in the video signal processing section 901 and changes it into the image data of R, G, and B in 
the A/D-conversion section 902, it is inputted into the memory section 903, the motion inspection 
processing section 904, the signal level variation calculation section 905, the turbulence generating 
signal level field extract section 906 of an image, the superposition signal level calculation section 
907, and the data-processing section 908. The image data of R, G, and B which were stored in the 
memory section 903 is inputted into the motion inspection processing section 904 of degree process 
after 1 field. 

[0063] As compared with the signal level of the front field in which the signal level for every pixel 
of each image data from the A/D-conversion section 902 was stored by the memory section 903, the 
motion inspection processing section 904 is detected as a pixel with a motion, when not in 
agreement, and it is inputted into the signal level variation calculation section 905. 
[0064] To a pixel with the motion detected in the motion inspection processing section 904, the 
signal level variation calculation section 905 calculates the variation calcium of the signal level of 
the view pixel and circumference pixel of each image data from the A/D-conversion section 902, and 
inputs it into the turbulence generating signal level field extract section 906 of the image of degree 
process. The calculation approach of the variation calcium of signal level is explained. The physical 
relationship of a view pixel and a circumference pixel is shown in drawing 10 . The pixel of PDP is 
shown in the shape of a grid. Moreover, the number of the pixel to which its attention is paid was 
made into P0 No., and the circumference pixel was made into the pixel which 4-pixel one half 
indispensable for distribution of turbulence of an image left by 2 pixels, elected P8 No. from PI No., 
and aimed at reduction of computational complexity. Variation calcium calculates an average value 
from the absolute value of the difference of P0 No. signal level and the signal level from PI No. to 
P8 No., if the variation calcium of signal level is small, signal level will change gently, and if 
Variation calcium is large, signal level will change rapidly. 

[0065] The turbulence generating signal level field extract section 906 of an image is explained 
below. The signal level to which an image is confused is known by the number of SF etc., for 
example, when SF is 8, it is 224, 223, 192, 191, 160, 159 and 128, 127, 96, 95 and 64, and 63, 32 
and 3 1 . As shown in drawing 1 1 , the signal level 1101 to which an image is confused will be called 
"the turbulence generating boundary line of an image. 1 ' 

[0066] Moreover, the turbulence of an image itself is generated when the image which has passed 
the turbulence generating boundary line of an image is a dynamic image. Then, the signal level for 
distributing turbulence of an image only near the signal level which passes this boundary line is 
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superimposed, and this field will be called the signal level field 1 102 where an image is confused. 
The signal level field 1 102 where this image is confused changes with variation calcium detected in 
the signal level variation calculation section 905, if Variation calcium is large, the signal level field 
A (1 104) will become large, and if Variation calcium is small, the signal level field B (1 105) will 
become small. When this fixes a field uniformly, there are many pixels contained in a field by the 
image which changes gently, and the number of pixels contained in a field by the image which 
changes rapidly is for decreasing. Here, it is considering as the field for Variation calcium the core 
[ the turbulence generating boundary line 1101 of an image ] as a signal level field 1 102 where an 
image is confused. If there are few pixels, it will become impossible for distribution of turbulence of 
an image to maintain the distance more than fixed, and effectiveness of fluctuate [ the signal level 
field 1 102 where an image is confused / by Variation calcium ] will also decrease. For this reason, it 
is because it is necessary to carry out the number of pixels which the signal level field where an 
image is confused is changed according to the class of image, and is contained in a field more than 
fixed. 

[0067] Moreover, the signal level fields with the same input video-signal level to which an image 
will be confused also in the same field if signal level variation differs but differ. The result of the 
signal level field extract section 906 in which this image is confused is inputted into the 
superposition signal level calculation section 907. 

[0068] The superposition signal level calculation section 907 computes superposition signal level so 
that the signal level in the signal level field where an image is confused as shown in drawing 12 may 
exceed the turbulence generating boundary line of an image, for example, the signal level which the 
turbulence generating boundary line of an image makes between 127 and 128, and the minimum 
signal level in the signal level field 1202 superimposes if 120 and the highest signal level set to 133 - 
- adding — the minimum (128-120=8) — 8 — the signal level of 6 is needed for subtracting (133- 
127=6). Since the signal level of addition and subtraction to superimpose needs to be the same, the 
signal level of 8 will be superimposed in this case. This result is inputted into the data-processing 
section 908. 

[0069] In the data-processing section 908, the superposition signal level computed in the 
superposition signal level calculation section 907 is added to the signal level field 1202 in the even 
number field. Moreover, in the odd number field, it is that the even number field replaces addition of 
superposition signal level, and subtraction, and since [ being contrary to the front field ] it is 
subtracted or added, even if the signal level field added or subtracted in the front field is the video 
signal of a dynamic image with various migration directions and passing speed, it surely becomes 
possible [ integrating with the same signal level as an input video signal to human being's eyeball ] 
in degree the field. This result is inputted into the output-processing section 909. 
[0070] The output-processing section 909 chooses SF corresponding to the signal level of each pixel, 
inputs pulse impression data into X scan driver 911 and Y scan driver 912, and performs a halftone 
display in the image display section 910 which consists of PDP(s). 

[0071] (Gestalt 3 of operation) The sequence for every field of the graphic display approach of PDP 
of the gestalt 3 of operation of this invention is shown in drawing 13 , and it explains below. 
[0072] When the graphic display approaches of PDP differ in the odd number field and the even 
number field, the inequality of superposition of the signal level of the magnitude like a block occurs. 
Here, the difference in the graphic display approach in the odd number field and the even number 
field is explained to drawing 13 (a). In the present NTSC system, since the video signal inputted per 
field is interlaced scanning, it serves as data of the one half of the number of horizontal scanning 
Rhine. However, in PDP, only level Rhine of odd number or even number did not emit light, but 
level Rhine of even number or odd number also emitted light by the same data as level Rhine of odd 
number or even number, and the data of the field of the odd number inputted by interlaced scanning 
or even number have also prevented the fall of luminescence brightness. It receives, here, the graphic 
display approach of the odd number field displays the image data of level Rhine 1 using level Rhine 
1 and level Rhine 2 ~ If a field screen is divided into a block and the signal level of arbitration is 
added or subtracted when the graphic display approach of the even number field displays the image 
data of level Rhine 2 using level Rhine 2 and level Rhine 3 The signal level with which it integrates 
per frame changes, and the inequality of superposition of signal level occurs. The generating 
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condition of the inequality of superposition of signal level in drawing 14 is shown. The pixel of PDP 
is shown in the shape of [ of a thin line ] a grid. Magnitude of a division block is made into 2 pixels * 
2 pixels, and a thick wire shows it. Moreover, let signal level of arbitration added and subtracted be 
10 gradation. 

[0073] the graphic display approach in the odd number field and the even number field shows 
drawing 13 (a) -- as - the bottom of one line --****-- if it is, the pixel from which the sum total of 
the signal level (for example, 10 gradation) of arbitration is not set to 0, but is set to +20 and -20 per 
frame would exist, and the inequality of superposition of signal level will be generated. Here, as 
shown in drawing 13 (b), if the image data of level Rhine 1 of the odd number field and the image 
data of level Rhine 2 of the even number field perform graphic display using both level Rhine 1 and 
level Rhine 2, high definition graphic display which turbulence and the flicker of the inequality of 
superposition of signal level and an image do not generate can be performed. 
[0074] As mentioned above, according to the gestalt of operation by this invention, by adding or 
subtracting the signal level of arbitration to an input video signal, turbulence of the image generated 
in the case of the cine mode display of PDP is distributed and reduced, and high definition graphic 
display becomes possible. 
[0075] 

[Effect of the Invention] According to the graphic display approach by this invention, the image 
displayed on a display panel as mentioned above Divide into the block (for example, 2 pixels * 2 
pixels) of the magnitude of arbitration, and it classifies into the block of a dynamic image and a 
static image further. The block which turbulence of an image generates from the signal level of a 
display image among dynamic-image blocks is searched for. By adding or subtracting so that the 
signal level which generates the signal level of arbitration in the signal level of the input video signal 
of the part, and generates turbulence of an image in the pixel within a block further may not be 
included By the distance which is a field unit or a frame unit about turbulence of the image with 
which it integrates succeeding human being's retina top, with distributing, by reducing turbulence of 
an image, even if it displays a dynamic image on PDP, the display of a high definition image can be 
performed. 

[0076] Moreover, even if it makes a cine mode display PDP paying attention to near the signal level 
where an image is confused by having a fixed distance and distributing turbulence of an image by 
adding or subtracting the signal level of arbitration so that the field may be divided or more into 
three and the signal level to which an image is confused may not be included so that the integral 
value of the eyeball of an input video signal and human being may be in agreement, the display of a 
high definition image can be performed. 

[Translation done.] 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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